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1.0 PURPOSE AND SCOPE OF THIS REPORT

This is the final report for the AVHRR Polar Pathfinder (APP) project activities at Boston
University (BU). The grant to J. Key is part of a group proposal with the University of
Colorado (CU) as the lead institution (J. Maslanik, PI). The report is a summary of
accomplishments over the three-year BU project, although the NASA grant to BU was
only for the third year. For the first two years funding at BU was obtained via a subcon-
tract from CU. The overall project report will be provided by the investigators at the Uni-
versity of Colorado this fall, when their no-cost extension period is completed. That
report will also contain the information given here. As per NASA guidelines, this report is
limited to three pages.

2.0 PROJECT OVERVIEW

Monitoring and simulations of polar conditions require a variety of information ranging
from sea ice motion to surface energy balance parameters. To provide a significant subset
of such information for climate studies, we were funded by the NASA Pathfinder program
to generate a multi-year time series of moderate-resolution products derived primarily
from 4-km and 1-km Advanced Very High Resolution Radiometer (AVHRR) data. The
products being generated are: composited twice-daily radiances and satellite viewing
angles, ice displacements, gridded ice velocities generated from combinations of AVHRR
displacements, buoy motions, and SSM/I-derived ice motions, a cloud mask, clear-sky
surface temperature, and clear-sky broadband surface albedo. These products cover both
polar ocean regions as well as the Greenland and Antarctic ice sheets and substantial areas
of ice-free land. The combination of archived radiances and derived products supports
both future algorithm development and testing by other researchers (using our calibrated
and gridded radiances), and polar modeling and monitoring using the surface temperature
and albedo products. In addition, by archiving the processed radiances, reanalysis of the
AVHRR data as new algorithms reach the production stage is possible with relatively little
effort.

3.0 PARTICIPANTS, RESPONSIBILITIES, AND FUNDING LEVEL

Only one person was supported by this project at BU: J. Key. The level of effort was 0.5,
0.75, and 0.75 months in years 1, 2, and 3, respectively. Key’s primary responsibilities
were to

1. provide the algorithms and code for cloud detection, the clear-sky surface tempera-
ture, and the clear-sky albedo, and

2. examine the products for accuracy (quality control) and refine algorithms are nec-
essary.

The algorithms were developed primarily under other NASA funding, although some
effort on this project was devoted to algorithm modifications.

The funding level for the three years was $36,068, which included salary, benefits, over-
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head, and one computer workstation. Approximately $11,000 of this total came in the
third year as a NASA grant to BU.

4.0 RESEARCH ACTIVITIES AND FINDINGS

Since the beginning of the APP project, algorithms for cloud detection, surface tempera-
ture, and surface albedo have undergone significant changes. The surface temperature
procedure was expanded to include high-latitude land and the south polar region. As a
result of problems discovered in Version O of the APP product, the cloud detection and
surface albedo methods were redesigned. The surface temperature algorithm has been
incorporated into the processing scheme at CU; the cloud detection and surface albedo
routines will be modified shortly. (CU has, at the time of this writing, approximately four
months remaining in their no-cost extension period.)

All algorithms for which the BU part of the project is responsible are being tested with
APP radiance data for the SHEBA year. Results for surface temperature and surface
albedo (both clear sky) are shown in Figures 1 and 2, where the AVHRR retrievals are
compared to measurements made at the ship. AVHRR results are means over a 50x50 km
region centered (approximately) on the ship. The large differences on some days are a
result of the effects of clouds on the surface energy budget, as the AVHRR retrievals are
for clear sky only.
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Fig. 1. AVHRR-derived surface temperature and that measured at the SHEBA ship. The
ship observation is the 2 m air temperature.
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Fig. 2. AVHRR-derived surface broadband albedo and that measured at the SHEBA ship. The
ship observation was computed as the ratio of the upwelling to downwelling shortwave fluxes.
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In summary, the original objectives have been met: algorithms and code have been deliv-
ered to the University of Colorado personnel, the Version 0 products have been examined,
and algorithms have been modified as a result and are currently being implemented for the
next version of the products.
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